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REMARKS 

This is a full and timely response to the non-final Official Action mailed July 7, 2005. 
Reconsideration of the application in light of the above amendments and the following 
remarks is respectfully requested. 

Substitute Specification: 

A substitute specification is filed herewith to correct typographical errors and other 
informalities in the specification. No new matter has been added. 

Status of Claims: 

By the present paper, various claims axe amended. Claims 2, 3, 10, 11, 14, 21, 22 and 
25 have been cancelled. New claims 30-37 have been added. Thus, claims 1, 4-9, 12, 13, 15- 
20, 23, 24 and 26-37 are currently pending for further action. 

Prior Art: 

With regard to the prior art, the Office Action rejected claims 1, 2, 1 1-13, 22-26 and 
29 as anticipated under 35 U.S.C § 102(e) by U.S. Patent No. 6,122,759 to Ayanoglu et aL 
("Ayanoglu"). For at least the following reasons, this rejection is respectfully traversed. 

Claim 1 recites: 

A wireless access point for use in a local area network for transmitting data 
among networked devices, the wireless access point being incorporated into a first 
networked device and comprising: 

a wireless transceiver for wireless receiving and transmitting a data signal 
among said networked devices; and 



10 



PAGE 14/51 1 RCVD AT INDUS 6:37:47 PM [Eastern Daylight line] 1 SVR:USPTO-EFXRF-6/27 ' DHIS:27383D0 ■ CSID:8fl15727666 1 DURATION (mnws):13<54 



10/06/2005 16:37 8015727666 RFG UTAH PAGE 15/51 



40002-0007 09/61 3,61 6 



a controller for controlling said transceiver to receive and transmit said data 
signal among networked devices within range of said transceiver so as to wirelessly 
relay said data signal among said networked devices in accordance with a designated 
recipient device of said data signal specified by said data signal; 

wherein said controller both (1) transmits data originating on said first 
networked device in which said wireless access point is incorporated and (2) relays 
data in accordance with a designated recipient among any of the other said 
networked devices within range of said wireless access point. 

(emphasis added). 

In contrast, Ayanoglu does not teach or suggest a wireless access point that is 
incorporated into a networked device and "both (1) transmits data originating on said first 
networked device in which said wireless access point is incorporated and (2) relays data in 
accordance with a designated recipient among any of the other said networked devices within 
range of said wireless access point" as claimed. Support for this feature of the claims can be 
found in the Applicant's originally filed specification at, for example, Fig. 2A and the 
accompanying text on page 8 and paragraph 0067 in the substitute specification, 

"A claim is anticipated [under 35 U-S-C. § 102] only if each and every element as set 
forth in the claim is found, either expressly or inherently described, in a single prior art 
reference." Verdegaal Bros. v. Union Oil Co. of California, 2 U.S.P.Q.2d 1051, 1053 (Fed. 
Cir. 1987) (emphasis added). See M.P.E.P. § 2131. For at least this reason, the rejection of 
claim 1 and its dependent claims should be reconsidered and withdrawn. 

Independent claim 12 recites: 

A method of extending a local area network with one or more wireless access 
points each comprising a wireless transceiver for wirelessly receiving and transmitting 
a data signal among networked devices, the method comprising: 

connecting a said wireless access point to a power source; 
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controlling said transceiver to receive and transmit said data signal among 
networked devices within range of said transceiver so as to wirelessly relay said data 
signal among said networked devices in accordance with a designated recipient device 
of said data signal; and 

providing art electrical outlet on said wireless access point such that another 
device can be connected to said power source through said wireless access point. 

(emphasis added). 

In contrast, Ayanoglu does not teach or suggest "providing an electrical outlet on said 
wireless access point such that another device can be connected to said power source through 
said wireless access point." Support for this feature of the claims can be found in the 
Applicant's originally filed specification at, for example, page 13, third and fourth full 
paragraphs (paragraphs 0066 and 0067 in the substitute specification), and Fig. 6B (element 
691). 

Again, "[a] claim is anticipated [under 35 U.S.C. § 102] only if each and every 
element as set forth in the claim is found, either expressly or inherently described, in a single 
prior art reference," Verdegaal Bros. v. Union Oil Co. of California, 2 U.S.P.Q.2d 1051, 
1053 (Fed. Cir. 1987) (emphasis added). See M.P.E.P. § 2131. For at least this reason, the 
rejection of claim 12 and its dependent claims should be reconsidered and withdrawn. 

Independent claim 23 recites: 

A wireless access point for use in a local area network for transmitting data 
among networked devices, the wireless access point comprising: 

transceiver means for wireless receiving and transmitting a data signal among 
said networked devices; and 

controller means for controlling said transceiver means to receive and transmit 
said data signal among networked devices within range of said transceiver means so 
as to wirelessly relay said data signal among said networked devices in accordance 
with a designated recipient device of said data signal; 
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said wireless access point further comprising a weatherproof housing and 
electrical power connector for connection with a power supply for powering said 
wireless access point such that said wireless access point is configured to be deployed 
outside. 

(emphasis added). 

In contrast, Ayanoglu does not teach or suggest a "wireless access point further 
comprising a weatherproof housing and electrical power connector for connection with a 
power supply for powering said wireless acce$s point such that said wireless access point is 
configured to be deployed outside." Support for this feature of the claims can be found in the 
Applicants originally filed specification at, for example, page 13, fourth full paragraphs 
(paragraph 0067 in the substitute specification). 

Again, "[a] claim is anticipated [under 35 U.S.C. § 102] only if each and every 
element as set forth in the claim is found, either expressly or inherently described, in a single 
prior art reference." Verdegaal Bros. v. Union Oil Co. of California, 2 U.S.P.Q.2d 1051, 
1053 (Fed. Cir. 1987) (emphasis added). See Mi\E.P. § 2131. For at least this reason, the 
rejection of claim 23 and its dependent claims should be reconsidered and withdrawn. 



Claim 24 recites: 

A system including a wireless data local-area-network that supports wireless 
portable devices, the system comprising: 

a plurality of wireless access points in said network which receive wireless 
transmissions from said portable devices; 

a processor for determining a location of a portable device based on 
transmissions received by any of said plurality of access points from said portable 
device, wherein said processor maybe in said wireless portable device or may be in an 
access point or other networked device; 

wherein a functionality of said portable device is altered in response to said 
determined location. 

(emphasis added). 
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Independent claim 29 similarly recites: 

A method of controlling a wireless portable device which is part of a wireless 
data local-area-network that supports wireless portable devices, said network further 
comprising a plurality of wireless access points which receive wireless transmissions 
from said portable device, and a device, which is incorporated into said portable 
device or into said network, for detemurung a location of said portable device based 
on transmissions received by any of said plurality of access points from said portable 
device, the method comprising altering a functionality of said portable device in 
response to said determined location. 
(emphasis added). 

In contrast, Ayanoglu fails to teach or suggest a system or method in which the "a 
functionality of said portable device is altered in response to said determined location" as 
claimed. In the regard, the Office Action refers to Ayanoglu at col. 9, lines 38-5 1 . This 
portion of Ayanoglu describes determining the location of a portable device witfain the 
network, but does not teach or suggest that the functionality of the device is altered in 
response to its determined location as claimed. This subject matter is not taught or suggested 
by the prior art of record. 

Again, "[a] claim is anticipated [under 35 U.S.C. § 102] only if each and every 
element as set forth in the claim is found, either expressly or inherently described, in a single 
prior art reference." Verdegaal Bros. v. Union Oil Co. of California, 2 U.S .P.Q.2d 1051, 
1053 (Fed. Cir. 1987) (emphasis added). See M.P.E.P. § 2131. For at least this reason, the 
rejection of claims 24 and 29, and their respective dependent claims, should be reconsidered 
and withdrawn. 

In addition to the principal § 102 rejection based on Ayanoglu, a number of § 103 
rejections were made as to the dependent claims. Specifically, claims 3, 6, 7, 14, 17 and 18 
were rejected under 35 U.S.C. § 103(a) over the combined teachings of Ayanoglu and Matsuo 
(of record). Claims 4 and 5 were rejected under 35 U.S-C, § 103(a) over the combined 
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teachings of Ayanoglu, Matsuo and Gilbert (of record). Claims 5 and 16 were rejected under 
35 U.S.C. § 103(a) over the combined teachings of Ayanoglu, Matsuo and Beamish (of 
record). Claims 8, 9, 19 and 20 were rejected under 35 U.S.C. § 103(a) over the combined 
teachings of Ayanoglu, Matsuo and Durdik (of record). Claims 10 and 21 were rejected 
under 35 U.S.C. § 103(a) over the combined teachings of Ayanoglu and Zhong (of record). 
Claim 27 was rejected under 35 U.S.C. § 103(a) over the combined teachings of Ayanoglu 
and Kubler (of record). Claim 28 was rejected under 35 U.S.C. § 103(a) over the combined 
teachings of Ayanoglu and Portaro (of record). 

These rejections are all respectfully traversed for at least the same reasons given above 
with respect to the particular independent claim from which each ultimately depends. 
Reconsideration and withdrawal of these rejections is respectfully traversed. 
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Conclusion: 

The newly added claims are thought to be patentable over the prior art of record for at 
least the same reasons given above with respect to the original independent claims. 
Therefore, examination and allowance of the newly added claims is respectfixlly requested. 

For the foregoing reasons, the present application is thought to be clearly in condition 
for allowance. Accordingly* favorable reconsideration of the application in light of these 
remarks is courteously solicited. If any fees are owed in connection with this paper which 
have not been elsewhere authorized, authorization is hereby given to charge those fees to 
Deposit Account 18-0013 in the name of Rader, Fishman & Grauer PLLC If the Examiner 
has any comments or suggestions which could place this application in even better form, the 
Examiner is requested to telephone the undersigned attorney at the number listed below. 



Respectfully submitted, 



DATE: 6 October 2005 




Registration No, 40,326 

Steven Nichols, Esq. 
Managing Partner, Utah Office 
Rader Fishman & Grauer PIXC 
River Park Corporate Center One 
10653 S. River Front Parkway, Suite 150 
South Jordan, Utah 84095 
(801) 572-8066 
(801) 572-7666 (fax) 
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TITLE OF TIIE INVENTI ON 

Wireless Extension of Local Area Networks 

RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of U.S. Patent Application Nos. 
09/525,340, filed March 14, 2000 and 60/158,725, filed October U, 1999 (the "Parent 
Applications"). Both of which are incorporated herein by reference in their entireties. 

FIELD OF Tiro INVENTIO N 

[0002] The present inv e ntion specification r elates to the field of wireless data 
networks. More specifically, the present invention s pecification r elates to base units that 
can be used to extend wireless local area networks ("LAN's"). 

BACKGROUND OF THE INVENTION 

[0003] Local Area Networks, or LAN's, are presently used to connect computers, 
printers, terminals, and other devices that benefit from interconnectivity within a facility, 
e.g. a home, office or business environment. LAN's are used to share information 
between users, to share devices such as printers, to enable point-of-sale transactions, and 
to share connectivity to the Internet. 

[0004] LAN's are most commonly found in places of business, particularly office 
buildings. LAN's allow workers to communicate with each other, share files and 
information, and to share peripherals such as printers and scanners. LAN's are also 
common in the retail environment, enabling credit card processing and inventory tracking 
at the point-of-sale. 

[OOOSJ Traditional LAN*s are implemented with a wired network protocol such as 
Ethernet or AppleTaDc®. The wired network backbone is physically brought to, and a 
connection dropped at, each location that a worker or peripheral must access the network. 
Peripherals or computers then simply plug into the wired jacks that are installed in each 
such location. 

[0006] As can be imagined, the installation of these wired networks to each jack 
can be time-consuming and expensive. And, once the wired network is installed, 
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reconfigurations to the work environment are equally difficult and further complicated by 
the presence of the existing wired network. 

(0007) Because of the expense of installing and reconfiguring the wired network, 
wireless networks are increasing in popularity. In particular, wireless networking is one 
of the technologies that is increasing the popularity of in-home networks. Installing 
traditional wired networks in the home environment proves to be more expensive than in 
the office environment because walls and ceilings in a home are traditionally designed 
with less accessibility for wiring as compared with walls and ceilings in an office 
environment. Wireless networks overcome this obstacle by allowing networked 
computers to wirelessly communicate with each other, creating wireless networking 
within the home or office. 

[0008] Fig. 1 shows a typical implementation of a wireless network with wireless 
access points (100, 102). The access points (100, 102) are wireless transceivers 
physically connected to the wired LAN. A device with wireless communication 
capability within the range of the access points (100, 102) can be included in the LAN by 
wirelessly communicating with the network through an access point (100, 102). Fig. 1 
shows the conventional implementation of such a network which has networked devices 
both wired (110, 112, 120) and wirelessly (1 14, 1 30) connected to the wired network 
backbone (e.g., 140). This combination is for illustrative purposes and may vary 
significantly in practical implementation. 

[0009) Fig. 1 depicts an example of a conventional wireless network in the 
computing environment. In the home or office environment, the devices on the network 
could easily and alternatively be entertainment equipment, such as stereos, televisions, 
VCR's, or speakers. Portable devices (130) could be cameras, phones, or internet 
appliances. 

[0010] For example, in Fig. 1, two personal computers (1 10, 1 12) are networked 
together in a traditional wired network. A peripheral (1 20), such as a printer, is connected 
directly to the network, giving both personal computers (1 10, 1 12) equal visibility to the 
peripheral (120). 

[0011] The center of the wired network backbone is the network hub (140). This 
hub manages all of the network traffic, coordinating messages between all of the devices 
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on the network. It is also responsible for managing each device's connection to the 
internet (160). 

[0012] The access points (100, 102) are conventional wireless transceivers in that 
they connect through a wire directly to the network backbone and the network hub (140). 
The wireless coverage area of each device having wireless communications capability is 
defined by the circle around that device. Personal computer (1 14) is within range of 
access point (102), i.e., the access point (102) is within the transmission range of the 
computer (114) and vice versa. Communication through the access point (102) provides 
the computer (114) with network connectivity to the other personal computers (110, 1 12), 
to peripheral (120), and to the internet (160), through the network hub (140). The 
wireless communication circuitry built into personal computer (1 14) is not specifically 
illustrated and is essentially the same as the known circuitry in the access points (1 00, 
102). 

(0013] When application programs running on the personal computer (1 14) send 
messages to the other devices on the network or to the internet (160), those programs do 
not need knowledge of the wireless network. Application programs are those programs 
running under the operating system which provide features and services to the user. If the 
application programs are using an internet protocol such as TCP/IP running over the 
network, the same TCP/IP protocol can run over the wireless network. Low-level drivers 
in the personal computer (114) implement all network traffic over the wireless network, 
as opposed to low-level drivers in personal computers (1 10, 1 12) that implement all 
network traffic over the wired connections. 

[0014] Portable device (130) establishes a similar connection to the network 
through access point (100) and network hub (140). The circle of wireless coverage 
around portable device (130) is smaller than the other coverage areas, indicating a lower- 
power wireless transmitter suitable for implementation in such a portable device (130). 
Implementation of the wireless circuitry in the portable device (130) is essentially the 
same as the circuitry found in the access points (100, 102) and other devices (e.g., 1 14), 
except for the smaller size and lower transmission power. 

[0015] Application programs running on the portable device (130) also do not 
need to know about the wireless network if running an internet protocol such as TCP/IP. 
The portable device (130) simply needs drivers capable of interfacing to the wireless 
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network circuitry* e.g. access points (100, 102). If the wireless communication of 
portable device (130) was disabled and a wired connection was formed directly to 
network hub (140), the application programs would work the same. 

[0016] During normal operation, portable device (130) may fall into an area that 
allows wireless communication with both access points (1 00, 102) at the same time. In 
this scenario, the networking software determines which access point to use, or whether 
both access points should be used, during wireless communication. It is also possible for 
portable device (130) to be within the range of wireless communication with three or 
more access points simultaneously. 

[0017] Wireless networks such as that illustrated in Fig. 1 have the advantages of 
being easier to build and reconfigure. Once the wireless access points (100, 102) are 
installed and connected to the wired network (140), computers (114) and peripherals with 
wireless capability can be placed or moved anywhere in the coverage area of the access 
points (100, 102). 

[0018] Small entirely wireless LAN's can also be built without the use of such 
access points if all the networked devices are kept within radio frequency ("RF M ) range of 
each other. However, this requires relatively powerful and expensive wireless 
transceivers in networked device or necessarily limits the size of the area over which the 
LAN is deployed. Hie wireless connection is typically a low power RF connection that 
only covers a 150-foot radius. Many wireless networks use RF in the ISM band, and 
many commercial wireless networks employ the IEEE802. 1 1 or OpenAir protocols in the 
2.4GHz band. There are many other protocols that are running over many other 
frequency bands, and many more on the way. 1 

[0019] Thus, significant drawbacks to this wireless network implementation 
include the relatively high cost and size of the RF circuitry required to communicate from 
one side of a home to the other. This is not so significant problem for desktop computers 
or printers in which the necessary RF transceiver can be deployed with relative ease. 
However, it becomes an important issue with handheld Personal Digital Assistants 
(PDA's), cellular telephones, digital cameras, and other portable devices (130) that 
benefit from connection to the wireless network. 

[0020] Therefore, in order to avoid severe limitations on the movement of 
portable devices within the LAN, additional access points must be added to insure 
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complete coverage of the desired area. The addition of each further access point requires 
wired connections to be added to furnish the communication link between that access 
point and the network. This obviously complicates the installation of the network. 

[0021] Consequently, there is a need in the art for an implementation of an access 
point that extends the wireless coverage into areas that allow wireless communication 
with portable devices that otherwise would be out of range without requiring the addition 
of a wired connection to that access point. 

SpyfMAfr Y OF THE lyVENTION 

[0022] It is an obj e ct of th e pr e s e nt inv e ntion to addr e ss tho abovo doo eri bcd 
n e eds and oth e rs. Specifically, it is a object of th e T he present invention specification 
describe st o provid e a means and method of extending a wireless LAN with great 
flexibility as to how and where additional coverage area is established. It is a furth e r 
objoot of tho proaent inv e ntion to provid e For example, the indicated means and method 
of extending a wireless LA N described herein do whioh does n ot require additional 
wiring for further access points and is -are therefore easy to reconfigure as dictated by the 
evolving needs of the network. It ia also an objcot - o f- t - ho present invontio n The present 
specification also describes how to increase the connectivity between the LAN and 
portable devices such that communication is enabled between the LAN and portable 
devices that would otherwise be out of range of the in-home or in-office wireless 
network. 

[0023] Additional obj e cts, advantage s and nov e l f e atur es of th e inv e ntion will b e 
sot^orth ia the description which follows or may be learned by thos e skill e d in th e art 
through r e ading th e s e materials or practicing th e inv e ntion. Th e obj e cts and advantag e s 
of th e inv e ntion maybo-achi e v e dthrough the-m-eans-recitod in tho claims to follow. 

[002 4 ] To achi e v e th e s e stat e d and other obj e cts^th e pg e cont invention may bo 
embodied and dosorib e d dg a new typ e of wireless LAN acc e ss point that increases th e 
covorage ar e a of a wir e l e ss LAN without requiring th e expens e and effort of installing a 
wired n e twork conn e ction to th e new access point. 

[0023] The new access point replaces a portion of the traditional wired network 
with a wireless link to the next adjacent wireless device on the LAN. This device could 
be the desired computer or peripheral that a portable device wishes to communicate with, 
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or it could be a traditional access point with a wired connection to the desired device. 
Additionally, the next adjacent device could be another wireless access point that 
subsequently wirelessly communicates with the next wireless device adjacent to it. 

[0024] The architecture of the access point and the implemented wireless LAN is 
the same as thai disclosed in Parent Applications. This access point and wireless LAN 
architecture can be extended to networks outside places of business and into the home and 
office environments. 

[0025] With wireless communication links between the wireless access points, the 
only physical connection needed is to provide power to the circuitry. This allows for very 
efficient physical designs for the home or office environment,, where power can be 
received from a nearby AC outlet. The design can be implemented either with a box with 
a power cord coming from it, or with the wall plugs built in as part of the unit. 
Additionally, the circuitry could be implemented in any electronic device that already has 
power provided to it. This electronic device may optionally use the wireless circuitry to 
enhance its own functionality. 

[0026] Once the connection to AC power is made through an outlet, an alternate 
, design can be implemented where the wired network of the in-home or in-office LAN 
uses the AC electrical wires already installed. Computers and peripherals on the network 
would use existing modems that send and receive network information on the AC power 
lines. Transmission of the data is typically achieved by modulating a carrier that is much 
higher in frequency than the incoming AC power at 50 or 60 Hz, Using this scheme, 
access points would wirelessly connect with devices within RF range, and would tie these 
devices to the rest of the LAN through the AC power lines. 

[0027] All of the described network scenarios and more can be more easily 
implemented if the wireless LAN was made up of small devices that simply plug into an 
outlet and provide wireless connectivity for the devices in that room* The box that plugs 
into the outlet may have some status indication, and possibly a power or a mode switch, 
as its entire external interface, 

[0028] The present invention also - oncompassos specification also describes a 
system including a wireless data local-area-network that supports wireless portable 
devices where the system includes a number of wireless access points in the network that 
receive wireless transmissions from the portable devices; and a process for determining 
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the location of a portable device based on the transmissions received by any of the access 
points from said portable device. The location determination may be performed by either 
the portable device or the network- The functionality of the portable device can then be 
controlled in response to the determined location of the portable device. For example, a 
wireless phone may control its ringer volume or voice mail features based on its location, 
or a personal digital assistant may control the data provided and features available based 
on its location. This aspect of the invention may be implemented in a traditional LAN 
with wireless access points wired to the LAN or a completely wireless LAN as described 
herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10029] The accompanying drawings illustrate examples of t he present invention 
and are a part of the specification. Together with the following description, the drawings 
demonstrate and explain the principles of tho present invontio n described herein . 

[0030] Fig. 1 is a block diagram of a conventional wired LAN with conventional 
access points. 

[0031] Fig. 2 A is a block diagram of a completely wireless LAN with wireless 
access points ^a ee o f diftg - to tho - prooont invention . 

[0032] Fig. 2B is a block diagram of a conventional wireless LAN which has been 
extended using the completely wireless access points according to the - present invention . 

[0033] Fig. 2C is a block diagram of a wireless LAN which has been extended 
using a plurality of communicating access points according to the present invention . 

[0034] Fig. 3 is a block diagram of a combination of a wired LAN over power 
lines and power-line access points according to th e present inv e ntion . 

[0035] Fig. 4 is a block diagram of a wireless access poin t according to th e 
present invention . 

[0036] Fig. 5 is a block diagram of a power-line access poin t according to tho 
present invention . 

[0037] Fig. 6A illustrates a first possible physical implementation of either the 
wireless access point or the power-line access poin t aooording to - tfoo^)rcscnt invention . 

[0038] Fig. 6B illustrates a second possible physical implementation of either the 
wireless access point or the power-line access point according to th e pr e sent invention . 
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[0039] Identical reference numbers denote identical elements throughout the 
drawings. 

DETAILED DESCI^TION-^^g ^PREFERRCD EE. (TP OBEDIENT S 

[0040] Using th e- drawingc^ th e preferr e d e mbodim e ntfl - o£tho prooont invention 
will now b e explain e d: 

[0040] Fig. 2 A shows a fully wireless implementation of the same devices 
depicted in Fig. 1 according to the present invontion p rinciples described herein . In this 
configuration, personal computers (210, 212) wirelessly communicate directly with each 
other. Also, personal computer (210) wirelessly communicates with peripheral (220). 

[0041] As Fig. 2A shows for this implementation, there is no direct wireless 
communication link between personal computer (212) and peripheral (220). In this 
instance, all messages from personal computer (212) addressed to peripheral (220) must 
be relayed through personal computer (210). This complicates network implementation 
software for the wireless devices on the network, but tremendously improves the 
coverage area and installation implementation of the wireless network. 

[0042] This message repeating can be extended to multiple stages of message 
relaying in order to provide communication between any two networked devices. For 
example, if personal computer (210) is not within range of personal computer (212), a 
message could be transmitted from the computer (212) to the peripheral (220) as follows. 
The message transmitted by the computer (212) would be relayed by access point (200), 
access point (202), and personal computer (210) before receipt by the peripheral (220). 

[0043] The network in Fig. 2A can also allow direct communication, i.e., without 
any message relay, between two networked devices which are within range of each other. 
For example, personal computers (210, 212) have the ability to wirelessly communicate 
with each other directly. Similarly, the peripheral (220) may be deployed within range to 
the personal computer (212) so that communication between the computer (212) and the 
peripheral (220) can occur directly without message relaying. This eliminates the 
scenario in which the personal computer (210) must repeat or relay messages passed 
between the personal computer (212) and the peripheral (220). 

[0044] Fig. 2A also shows the implementation of completely wireless access 
points (200, 202). As shown in the Fig.^A , access point (200) directly wirelessly 
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communicates with personal computer (212), and access point (202) directly wirelessly 
communicates with personal computer (210). The access points (200, 202) are not wired 
to a LAN as in the prior art illustrated in Fig. 1. Consequently, the access points (200, 
202) can be easily and readily deployed as necessary to extend the network as desired. 

[0045] As shown in Fig. 2B, [[the]]a_wireless access point[[s]] (200r29£) of - tho 
pr e sent invention -can also be added to a traditional wired network as depicted in Fig. 1 to 
extend the coverage of the network. As shown in Fig. 2B, the wireless access point (200) 
wireless connects a portable device (130) with the rest of the networked devices through 
access point (100) which is, in turn, wired into the wired network through the network 
hub (140). 

[0046] Fig. 2C further illustrates the principle of tho proflont invention in which 
multiple access points can relay messages between networked devices in order to extend 
the network as needed with great flexibility. As shown in Fig. 2C, the portable device 
(230) is beyond the coverage of the access point (200). However, an intervening access 
point (200 A) is provided which can relay messages between the portable device (230) and 
the access point (200). Through access point (200A), the portable device can send 
messages to or receive messages from any of the other devices constituting the network. 

[0047] The nature of the access points (200, 200A, 202)^ aooording to th e present 
invention w hich are completely wireless and require no wired connections^ allow the 
access points to be implemented in a wide variety of physical embodiments. Specifically, 
the wireless access point of th e pr e sent inv e ntio n described herein, that do not require a 
wired network connection, may be a small box with a power cord extending from it, a box 
with power outlet plugs extending directly from the box, a box with a threaded connector 
to be screwed into a light fixture in place of a standard light bulb or a similar 
implementation. These physical implementations allow simple installation and flexibility 
that cannot be achieved with access points that require wired network connections. 

[0048] The connection to the internet (260) for the LAN io prefomblv m av be 
through personal computer (212) as shown in Figs. 2A and 2C. For any of the devices on 
the LAN to access the internet (260), [[all]]messages must bo are routed through personal 
computer (212), as well as any devices necessary to get the messages to and from 
personal computer (212). Alternatively, the connection to the Internet may also be 
through a network hub (140) as shown in Fig. 2B, with wireless message relaying being 
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implemented as required to establish a link between the hub (140) and the networked 
device that is utilizing the Internet. 

[0049] The connection to the internet described herein is a wired connection 
which may be preferred for its bandwidth. However, the pr e sent invention also 
encompass e s embodiments in which the LAN has a wireless connection to the internet 
through, for example, a wireless telephone or similar infrastructure, may also be included 
under the principles described herein . 

[0050] Fig. 3 shows an alternative implementation of an access point according to 
th e pr ese nt inv e ntion t hat connects into an existing wired network that uses power-line 
modems and an AC power line for connectivity. As shown in Fig. 3, personal computers 
(3 10, 312) and peripheral (320) are all networked using existing power-line networking 
technology in the form of power-line modems (344, 346, 348). All messages for any 
devices on the network (e.g, 320, 310, 312, 314 and 330) are broadcast on the power line 
(300301), and each power-line modem (e.g, 340, 342, 344, 346, 348) ignores all messages 
except the ones intended for its device or a device wireless communicating with an access 
point (300, 302) connected to that power-line modern (340, 342). The intended recipient 
device of a message_i_s_ t ho mossafios aro defined by the internet protocol, such as TCP/IP. 

[0051] As in the previous figures, the portable device (330) and personal 
computer (314) wireiessly communicate with access points (300) and (302) respectively. 
The access points (300, 302) receive the wireless messages from the portable device (330) 
and personal computer (3 14) and broadcast them to the power-line network (30 0301) 
through power-line modems (342) and (340) respectively. Any messages that are 
intended for the portable device (330) are received by power-line modem (342) and 
broadcast by access point (300) to the portable device (330). Any messages intended for 
personal computer (314) are received by power-line modem (340) and broadcast by 
access point (302) to the personal computer (314). 

[0052] As in the previous figures, internet connection for the LAN is done 
through a single internet connection point (360) througji personal computer (312). In this 
network topology, all messages bound for the internet (360) are placed on the AC power 
line, received by power-line modem. (348), and passed to the internet connection (360) by 
personal computer (312). 
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[0053] Actual product implementation may combine access point (300) with 
power-line modem (342) in a single package, keeping similar physical implementations to 
that of access points (200 ? 202). 

[0054] Fig. 4 shows a proforrod an exemplary architecture of the wireless access 
points (200, 202 >according to th e pr es ent inv e ntion . Controller (401) controls the state of 
the access point and the messages that are passed. For each message that is received, 
controller (401) determines if that message should be relayed to the next wireless device 
or ignored. Memory (405) is a combination of volatile and nonvolatile storage that holds 
the executable networking program running on the controller (401), configuration 
information, and temporary data. The wireless interface (420) is used to send and receive 
wireless messages to/from any other wireless devices within range, whether it is a 
portable device, the next relay point, or the final destination of the message. 

[0055] Power is provided to the access point through connector (415). In some 
implementations, AC power will be supplied on connector (415), and an AC/DC power 
converter is incorporated within the access point. In other implementations, a regulated 
DC voltage comes in on connector (415), which eliminates the need for internal power 
conversion. The AC power supplied to the connector (415) may be from a conventional 
wall outlet into which the access point (200, 202) is plugged or a light bulb socket into 
which the access point (200, 202) is screwed. 

[0056] An optional alternate power source (410) can be used to power the access 
point (200, 202) when external power is not present. The alternate power source (41 0) 
can be a rechargeable temporary storage, or can be a generating device that uses solar, 
wind, or water energy to generate power for the access point (200, 202). The alternate 
power source may be any combination of those described. In the case of a rechargeable 
storage device, charger (41 1) recharges the device when external power is present on 
connector (415). 

[0057] Initial configuration and advanced diagnostics can be done using a test 
port (402). In-system diagnostics can be done through wireless commands received over 
the network, with results transmitted wirelessly back to the requestor. 

[0058] Fig. 5 is a block diagram of a power-line network access point (e.g., 300, 
302 in Fig. 3) , implemented as the combination of access point (300 , Fig. 3) and power- 
line modem (342 . Fig. 3V Most blocks have the same functionality as in Fig. 4, with the 

11 



PAGE 31/51 1 RCVD AT 10/6/2005 6:37:47 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF«6/27 * DN1S:2738300 » CSID:8015727666 » DURATION (mm-s$):13<M 



10/06/2085 16:37 8015727666 RFG UTAH PAGE 32/51 

40002-0007 09/61 3 k 61 6 



addition of the power-line modem (530). This modem (530) sends and receives messages 
between the controller (401) and the AC power line (30 0301, Fig. 3) through connector 
(415). 

[0059] Fig. 6 A shows a possible physical implementation of access points (200, 
202, 300, 302). The housing (600) of the access point contains all of the circuitry 
included in Figs. 4 and 5, including any AC/DC power conversion device. Power is input 
through plug prongs (610), which plug directly into a wall outlet. To accommodate the 
different plug interfaces in different countries, the configuration of the prongs (610) may 
be interchangeable or there may be different versions of the physical implementation for 
different countries. To facilitate portability, the prongs (610) may fold away or collapse 
when not in use. 

[0060] Status indicators (620) can be implemented using simple LED's. These 
indicators tell at a glance if the access point (200, 202, 300, 302) is powered on, 
transmitting wireless data, communicating with wireless devices, or is communicating 
with the LAN backbone. Other indicators that are deemed beneficial can be added or put 
in place of any of these functions. 

[0061] The physical implementation of the access point may include a switch 
(630) for turning the device on or off. This would allow leaving the access point 
'mounted* in the wall outlet while powering down the wireless network for any reason. 

[0062] Fig. 6B illustrates an alternative physical implementation for the access 
point of the present invention. The embodiment of Fig. 6B is substantially identical to 
that of Fig. 6A, however, the prongs (610) are replaced by a threaded connector (690) 
which is sized to be screwed into a light socket that accepts a light bulb. The access point 
then draws power from the light socket. 

[0063] A[[n]] second light bulb socket (691) may be provided in the housing of 
the access point and electrically connected to the socket in which the access point is 
disposed. In this way, a light bulb can be screwed into the access point socket (691) so 
that the access point draws power from the original bulb socket without preventing a light 
bulb from being powered by the socket as well. 

[0064] Figs. 6A and 6B shows two possible physical embodiments for the access 
points of th e pr e sent inventio n described herein . Alternatively, the access point could be 
built into another fixed electronic device, such as a personal computer, television, or into 
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an outlet strip that already has a built-in surge protector The access point could also be 
designed for implementation outdoors, which would entail the housing and the electrical 
connection being weatherproof. 

[0065] The present invention specification a lso includes describes t he method of 
extending the wireless coverage of a LAN with access points that do not require a wired 
network connection back to the LAN. The invention inolude s specification also covers the 
method of making a network of wireless access points that are easy to install, configure 
and reconfigure due to the wireless interface to the rest of the network. 

[0066] Under the principles of the pres e nt inventio n described herein, the wireless 
network can also be used to determine the location of a portable device connected 
wirelessly to the network and use that location in controlling the activity of the portable 
device. As detailed in the Parent Applications, the location of a portable device within 
the wireless LAN can be determined by the access point(s) that are within wireless 
communication range, i.e., communicating with the portable device. If an access point is 
communication with the portable device, for example, the known location of that access 
point is a reasonable proxy of the location of the portable device itself. 

[0067] If necessary, finer location accuracy is possible by using a combination of 
two or more access points receiving transmissions from the portable device and 
measuring the relative signal strength received by each such access point. This can be 
done by the controller and hardware of the access point (200, 202). From this data, the 
approximate location of the portable device between the communicating access points 
within the wireless LAN coverage area can be determined in a manner that will be clear 
to those skilled in the art. This determination is made by the controllers) of the access 
points (200, 202) communicating with the portable device (130). The determined 
location can then be communicated to the portable device (130). This principle can be 
applied to the home or office environment, with the network being aware of the particular 
room or office that a portable device is located within. 

[0068] Alternatively, the portable device (130) can perform the same location 
determination based on the signals received from the access points (200, 202) with which 
it, the portable device (130), communicates. The controller and hardware of the portable 
device (130) are used to determine the location of the portable device (130) in the same 
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manner described above. The location of the portable device (130) may then be 
transmitted to the network as needed. 

[0069J Features or information provided by the network to the portable device 
may differ based upon the location of a portable device within the wireless LAN coverage 
area. Several examples of this principle follow. In the home environment, a portable 
device may allow remote control functionality of the living room television when located 
within the living room. The same portable device may act as a recipe database when 
located in the kitchen. This may include having access to recipe information from a 
larger database on the network. 

[0070J In the office environment, a personal digital assistant ("PDA") may be a 
portable networked device. Traditionally, PDA's are able to remind die holder of 
meeting and appointments. Und e r th e pr e s e nt inv e ntion, t The location-based 
functionality may display a map or other indication of the location of the meeting and 
provide direction to the meeting location from the present location of the portable 
networked device as determined by the network or the portable device. The device may 
also alert a user of an upcoming meeting earlier if the distance to the meeting is relatively 
far from the portable device's current location. A wireless phone may also be a 
networked device und e r th e principles of the pr e sent invention . The networked phone 
may automatically raise the volume of its ringer if the network determines that the phone 
is located on a noisy factory floor or automatically lower the ringer volume if the network 
determines that the phone is located in a conference room or similar area. The networked 
phone may also automatically deactivate the ringer and take a message if an incoming 
personal call is received while the employee is sitting in, for example, bis or her boss's 
office or a meeting for which "privacy" has been indicated. 

[0071] Additionally, a wireless access point, being mounted in a fixed location 
within the LAN, may store information pertaining to that location to improve the 
functionality of the wireless network. For example, an access point located in the vendor 
conference room of an office may limit transactions and implement a tighter security 
level. An access point within the office of an employee may retrieve and store email 
messages for that employee, making email retrieval from a portable device instantaneous. 
The preferences of the access point can be set in a configuration mode or can be learned 
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by the network transactions that take place using the access point. These preferences can 
change if the location of a particular access point changes. 

[0072] The preceding description has been presented only to illustrate and 
describe the invention. It is not intended to be exhaustive or to limit the invention to any 
precise form disclosed. Many modifications and variations are possible in light of the 
above teaching. 

[0073] Tho preferred embodiment -wag-choc on and doccribod in ordor-to - b e sfe 
explain the principl e s of th e inv e ntion and its proctioal application. -The preceding 
description is intended to enable others skilled in the art to best utilize the invention in 
various embodiments and with various modifications as are suited to the particular use 
contemplated. It is intended that the scope of the invention be defined by the following 
claims. 
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